the effect of hypercapnic breathing on the air bubble-and DCS-induced lung injury.
Methods: First, rats were pressurized with air to 6 atmospheres absolute (ATA) for 60 or 120 min and then decmopressed rapidly to the surface in 5 min to induced DCS and DCS-related lung injury. Hypercapnia was induced by replacement of compressed air with 3% CO2 in 97% of air for 10, 30 , and 60 min. Second, to differentiate the direct protective effect of hypercapnia from its preventive effect by reducing amount of bubble formation, we introduced intravenously a given amount of air into anesthetized rats (in vivo). Third, to exclude the effect of hemodynamic alterations by hypercapnia, we further verified the protective effects on the air bubble-induced tissue injury in an isolated rat lung model (ex vivo).
Results: Our results showed that brief hypercapnia for 10 min before decompression significantly attenuated acute lung injury and reduced the rate of animal death, whereas a prolonged hypercapnia during the whole bottom time augmented the DCS-induced lung injury. Our results also showed that brief hypercapnic ventilation before pulmonary artery air infusion attenuated in vivo or ex vivo air embolism-induced lung injury. Hypercapnia significantly attenuated acute lung injury by inhibition of the inflammation cascade.
Conclusion:
In conclusion, our results suggested that brief hypercapnia before decompression may protect from DCS-induced lung injury via inflammation inhibition. Methods: In total, 504 participants in dust areas cohort completed the lung function test and collected physical activity information using questionnaire. We calculated MET score, physical activity time (min) and walking time (min) to assess physical activity level, and categorized them by median. Physical activity frequency (week) was categorized into groups less than 7 times per week and more than 7 times per week. We used the generalized linear model to compare lung function with physical activity level. Generalized linear model adjusted for age, sex, smoking status, pack-years.
Results:
The average forced expiratory volume in 1 s (FEV1) of participants was 86.5%. The median of MET score, physical activity time, and walking time were 1,270, 120(min), and 180(min), respectively. Using the generalized linear model in exploring the effect of physical activity on lung function with those who were inactivity (88.6%) as the reference group, showed that FEV1 was 93.6% among those who were activity when adjusting for potential confounders (P value 0.037). FEV1 was 95.9% in Met score ≤1,270 participants (P value 0.006). In addition, FEV1 was 95.1% in participants with physical activity frequency per week < 7 (P value 0.046) and 96.9% in participants with physical activity time ≤120min (P value 0.004). The association between walking time (min) and lung function was not statistically significant.
Conclusion:
This study showed that regular physical activity may have effect on lung function increase in participants in dusty areas cohort. which is generally present as a constituent of traditional Chinese herbs, and has been demonstrated to exhibit potent cytoprotective properties. Although LUT has various beneficial effects on health, further studies still need to be performed on the protection of lung. The present study investigated whether LUT can protect mouse alveolar macrophages (MH-S) from PM2.5 damage.
Methods: The effects of the PM2.5 on morphological of autophagy in MH-S were analyzed by transmission electron microscopy, GFP-LC3 puncta was observed by confocal fluorescence microscope. The cell viability was detected by MTT, the intracellular levels of ROS in MH-S cells were measured using DCFH-DA, The effects of LC3II and p62 in MH-S were observed with Western blotting following PM2.5 exposure; the role of autophagy in PM2.5-induced autophagy was examined using 3-methyladenine. PM2.5-induced mRNA expression of autophagy-related protein p62 and LC3II was also observed with RT-PCR.
Results: It was found that, following exposure to PM2.5, the MH-S exhibited autophagy, as observed by transmission electron microscopy, and reactive oxygen species (ROS) bursts, analyzed by fluorescence microscope. The cell viability showed both time-and concentrationdependent decrease when exposure to PM2.5, and compared with the MH-S cells treated with PM2.5 alone, LUT pretreatment can decreases PM2.5-induced cell death in a dose-dependent manner. Following pretreatment with micromolar concentrations of LUT, ROS production decreased and autophagy gradually declined. In addition, western blot analysis showed that the expression levels of classical autophagy-associated proteins, LC3-II and p62 were gradually decreased and increased with the PM2.5 exposure, following pretreatment with LUT.
